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Abstract: The biological material used in our experiment was represented by 7 early cabbage hybrids. These are: 
Beltis F1, Hermes F1, Orion F1, Pandion F1, Tucana F1, Zakaz F1 and Winner F1. The hybrids were studied in 
terms of their characters and traits: plant weight and head weight, respectively, head height, head diameter, shape 
index, efficiency, head density and head volume. The obtained mean yield at surface unit ranged between 51.6 
t/ha (Winner F1) and 73.3 t/ha in Zakaz hybrid. 
 
INTRODUCTION 
 
White cabbage is cultivated for the heads, which are consumed as fresh salads, in 
different culinary dishes and also preserved (pickled, dehydrated or frozen). It is intensely 
requested by the consumers due to its fine taste and rich chemical composition [1]. Cabbage 
nutritive value as fresh or preserved product derives from the high level of carbohydrates, 
minerals and vitamins which are almost entirely used in the human metabolism [2]. 
Economically speaking, growing cabbage proves to be efficient and lucrative due to 
high yields at the surface unit. Cabbage represents one of the species that can be grown both 
as first or successive crop [3]. 
 
MATERIAL AND METHOD 
 
The biological material used in our experiment was represented by 7 early cabbage 
hybrids. These are: Beltis F1, Hermes F1, Orion F1, Pandion F1, Tucana F1, Zakaz F1 and 
Winner F1. 
These were included in single factor comparative culture with variants arranged 
according to random block method. 
The hybrids were studied in terms of their characters and traits: plant weight and head 
weight, respectively, head height, head diameter, shape index, efficiency, head density and 
head volume. 
The observations have been made using the current observation techniques, 
experimental data processing has been performed using statistical and mathematical methods 
and those data regarding the production were calculated and interpreted on the basis of 
variance analysis [5]. 
In order to emphasize the influence of each character for the determination of yield 
potential, we have considered four variables and assessed correlations using simple, partial 
and multiple correlation coefficients. 
 RESULTS AND DISCUSIONS 
 
The production potential or yield capacity represents the maximum level of useful 
vegetal mass from economic view, and that can be produced by a genotype in optimal 
conditions of growth and development [4]. 
In this regard, we have presented in the table below, the estimative mean values 
obtained for some studied quantitative characters  
Table 1 
Estimative mean values for some studied characters in case of early cabbage hybrids  
(Didactic Station - 2006) 
Hybrid Plant weight (g) 
Head weight 
(g) 
Head height 
(cm) 
Stem height 
(cm) 
Head diameter 
(cm) 
Beltis F1 1973,3 ± 60,7 1156,0 ± 39,7 14,7 ± 0,5 6,8 ± 0,1 14,0 ± 0,3 
Hermes F1 1786,3 ± 45,0 1452,3 ± 54,6 14,5 ± 0,1 6,7 ± 0,1 15,1 ± 0,1 
Orion F1 1638,0 ± 39,7 1299,0 ± 29,0 15,0 ± 0,2 6,3 ± 0,2 14,8 ± 0,2 
Pandion F1 1647,3 ± 35,5 1365,6 ± 27,1 14,1 ± 0,1 7,4 ± 0,1 15,4 ± 0,1 
Tucana F1 1657,3 ± 40,0 1220,0 ± 36,2 14,7 ± 0,2 7,7 ± 0,1 15,9 ± 0,1 
Zakaz F1 2338,6 ± 40,3 1466,0 ± 64,4 16,2 ± 0,2 7,6 ± 0,1 16,2 ± 0,2 
Winner F1 1350,3 ± 71,2 959,0 ± 34,6 14,8 ± 0,2 6,3 ± 0,2 14,3 ± 0,3 
 
From the obtained experimental data presented in the previous table, we may conclude: 
-mean weight for cabbage heads ranged between 959.0 g (Winner F1) and 1466.0 g in 
Zakas hybrid.  
-head height ranged between 14.1 cm (Pandion F1) and  16.2 cm (Zakaz F1); 
-stem height represents 1/2 from total head weight. 
Yield is considered a genetic trait and depends on physiological and morphological 
characters, the last being easier to evaluate [4]. 
With regard to morphological characters, we have presented in table 2, the mean 
estimative values for some yield traits in case of early cabbages hybrids tested at Timisoara 
Didactic Station.  
Table 2 
Estimative mean values of some yield traits in case  
of early cabbage hybrids grown in field conditions 
Hybrid Head efficiency (%) 
Head density 
(%) 
Head volume 
(cm 3) 
Shape index 
(i.f.) 
Beltis F1 59,6 46,6 1506,5 1,0 
Hermes F1 80,9 46,1 1648,9 0,9 
Orion F1 79,3 42,2 1662,8 1,0 
Pandion F1 82,9 52,7 1608,4 0,9 
Tucana F1 73,5 52,9 1721,2 0,9 
Zakaz F1 62,3 46,9 2073,7 1,0 
Winner F1 72,1 42,4 1511,2 1,0 
 
The analysis of the experimental results presented in the table above allowed us to 
assess the following: 
- the cabbage head efficiency was high (over 70%) for most of studied cabbage hybrids; 
- head density was mean due to stem medium height, a particular trait for early 
cultivars; 
- the calculated shape index included all 7 studied hybrids in the category of cultivars 
with globulous heads. 
In order to determine the interrelation between morphological characters and yield, we 
have considered four variables: head weight (x); head efficiency (y); head density (z); head 
volume (w); On the ground of these variable we could calculate simple, partial and multiple 
correlation coefficients (tables 3-6). 
Table 3 
The simple, partial and multiple correlation indices of the analyzed variables  
for the studied early cabbage hybrids 
Beltis F1 Hermes F1 
Simple correlation First grade partial 
correlation Simple correlation 
First grade partial 
correlation 
rxy = 0,839 *** rxy·z = 0,804 *** rxy = 0,896 *** rxy·z = 0,892 *** 
rxz = - 0,501 ○ rxy·w = 0,468 rxz = 0,325 rxy·w = 0,865 *** 
rxw = 0,789 *** rxz·y = - 0,322 rxw = 0,631 ** rxz·y = 0,269 
ryz = - 0,406 rxz·w = - 0,237 ryz = 0,233 rxz·w = 0,397 
ryw = 0,924 *** rxw·y = 0,066 ryw = 0,498 * rxw·y = 0,481 * 
rzw = - 0,472 rxw·z = 0,725 *** rzw = 0,027 rxw·z = 0,659 ** 
Multiple correlation ryz·x = 0,030 Multiple correlation ryz·x = - 0,138 
Rx·yz = 0,857 *** ryz·w = 0,089 Rx·yz = 0,904 *** ryz·w = 0,254 
Rx·yw = 0,840 *** ryw·x = 0,783 *** Rx·yw = 0,921 *** ryw·x = - 0,197 
Rx·zw = 0,803 *** ryw·z = 0,909 *** Rx·zw = 0,703 ** ryw·z = 0,506 * 
Ry·xz = 0,839 *** rzw·x = - 0,143 Ry·xz = 0,898 *** rzw·x = - 0,243 
Ry·xw = 0,941 *** rzw·y = - 0,277 Ry·xw = 0,900 *** rzw·y = - 0,105 
Ry·zw = 0,924 *** Second grade partiale 
correlation 
Ry·zw = 0,545 * Second grade partiale 
correlation 
Rz·xy = 0,502 * rxy·zw = 0,505 * Rz·xy = 0,351 rxy·zw = 0,861 *** 
Rz·xw = 0,516 * rxz·yw = - 0,317 Rz·xw = 0,398 rxz·yw = 0,367 
Rz·yw = 0,478 rxw·yz = - 0,024 Rz·yw = 0,255 rxw·yz = 0,532 * 
 
 
Table 4 
The simple, partial and multiple correlation indices of the analyzed variables  
for the studied early cabbage hybrids 
Orion F1 Pandion F1 
Simple correlation First grade partial 
correlation Simple correlation 
First grade partial 
correlation 
rxy = - 0,272 rxy·z = - 0,277 rxy = - 0,101 rxy·z = - 0,242 
rxz = - 0,017 rxy·w = - 0,044 rxz = - 0,281 rxy·w = - 0,131 
rxw = 0,758 *** rxz·y = - 0,057 rxw = 0,722 *** rxz·y = - 0,352 
ryz = - 0,137 rxz·w = 0,021 ryz = - 0,398 rxz·w = - 0,263 
ryw = - 0,323 rxw·y = 0,736 *** ryw = - 0,014 rxw·y = 0,725 *** 
rzw = - 0,041 rxw·z = 0,758 *** rzw = - 0,140 rxw·z = 0,719 ** 
Multiple correlation ryz·x = - 0,147 Multiple correlation ryz·x = - 0,447 
Rx·yz = 0,278 ryz·w = - 0,159 Rx·yz = 0,365 ryz·w = - 0,404 
Rx·yw = 0,758 *** ryw·x = - 0,185 Rx·yw = 0,728 *** ryw·x = 0,085 
Rx·zw = 0,758 *** ryw·z = - 0,332 Rx·zw = 0,745 *** ryw·z = - 0,077 
Ry·xz = 0,307 rzw·x = - 0,043 Ry·xz = 0,456 rzw·x = 0,095 
Ry·xw = 0,326 rzw·y = - 0,091 Ry·xw = 0,132 rzw·y = - 0,158 
Ry·zw = 0,356 Second grade partiale 
correlation 
Ry·zw = 0,404 Second grade partiale 
correlation 
Rz·xy = 0,148 rxy·zw = - 0,041 Rz·xy = 0,513 * rxy·zw = - 0,269 
Rz·xw = 0,046 rxz·yw = 0,014 Rz·xw = 0,295 rxz·yw = - 0,349 
Rz·yw = 0,164 rxw·yz = 0,735 *** Rz·yw = 0,424 rxw·yz = 0,724 *** 
 
Table 5 
The simple, partial and multiple correlation indices of the analyzed variables  
for the studied early cabbage hybrids 
Tucana F1 Zakaz F1 
Simple correlation First grade partial 
correlation Simple correlation 
First grade partial 
correlation 
rxy = 0,637 ** rxy·z = 0,715 ** rxy = 0,965 *** rxy·z = 0,965 *** 
rxz = - 0,180 rxy·w = 0,850 *** rxz = - 0,048 rxy·w = 0,946 *** 
rxw = 0,845 *** rxz·y = - 0,451 rxw = 0,596 * rxz·y = - 0,072 
ryz = 0,246 rxz·w = 0,316 ryz = - 0,030 rxz·w = - 0,126 
ryw = 0,231 rxw·y = 0,930 *** ryw = 0,621 ** rxw·y = - 0,017 
rzw = - 0,396 rxw·z = 0,856 *** rzw = 0,088 rxw·z = 0,604 * 
Multiple correlation ryz·x = 0,476 Multiple correlation ryz·x = 0,061 
Rx·yz = 0,726 *** ryz·w = 0,378 Rx·yz = 0,965 *** ryz·w = - 0,019 
Rx·yw = 0,959 *** ryw·x = - 0,747○○○ Rx·yw = 0,965 *** ryw·x = 0,217 
Rx·zw = 0,861 *** ryw·z = 0,369 Rx·zw = 0,605 * ryw·z = 0,627 ** 
Ry·xz = 0,735 *** rzw·x = - 0,465 Ry·xz = 0,965 *** rzw·x = 0,146 
Ry·xw = 0,859 *** rzw·y = - 0,481 ○ Ry·xw = 0,967 *** rzw·y = 0,137 
Ry·zw = 0,434 Second grade partiale 
correlation 
Ry·zw = 0,627 ** Second grade partiale 
correlation 
Rz·xy = 0,502 * rxy·zw = 0,832 *** Rz·xy = 0,078 rxy·zw = 0,945 *** 
Rz·xw = 0,491 * rxz·yw = - 0,011 Rz·xw = 0,153 rxz·yw = - 0,070 
Rz·yw = 0,527 * rxw·yz = 0,912 *** Rz·yw = 0,140 rxw·yz = - 0,007 
 
 
Table 6 
The simple, partial and multiple correlation indices of the analyzed variables  
for the studied early cabbage hybrid 
Winner F1 
Simple correlation First grade partial 
correlation 
rxy = - 0,363 rxy·z = - 0,415 
rxz = 0,045 rxy·w = 0,033 
rxw = 0,814 *** rxz·y = 0,221 
ryz = 0,397 rxz·w = 0,391 
ryw = - 0,466 rxw·y = 0,783 *** 
rzw = - 0,216 rxw·z = 0,845 *** 
Multiple correlation ryz·x = 0,444 
Rx·yz = 0,418 ryz·w = 0,343 
Rx·yw = 0,815 *** ryw·x = - 0,316 
Rx·zw = 0,845 *** ryw·z = - 0,425 
Ry·xz = 0,550 * rzw·x = - 0,437 
Ry·xw = 0,467 rzw·y = - 0,037 
Ry·zw = 0,556 * Second grade partiale 
correlation 
Rz·xy = 0,446 rxy·zw = - 0,117 
Rz·xw = 0,439 rxz·yw = 0,404 
Rz·yw = 0,398 rxw·yz = 0,812 *** 
 
 
For Beltis F1, Orion F1, Pandion F1, Tucana F1 and Winner F1, it could be observed a 
simple correlation and high significance between head weight and head volume.  
 
Head weight is closely correlated with head efficiency and head volume. We have 
observed that in case of Beltis F1, Hermes F1 and Tucana F1 hybrids head weight and head 
efficiency are mainly depending on interaction between head density and head volume.  
 
CONCLUSIONS 
 
On the ground of the experimental results regarding the yield performances of all early 
cabbage hybrids cultivated in field conditions at Didactic Station Timisoara, in year 2006, we 
may draw the following conclusions: 
- mean head weight ranged between 959.0 g (Winner F1) and 1466.0 g for Zakaz; 
- except Zakaz F1 and Beltis F1, the rest of the studied hybrids presented head efficiency 
over 70%; 
- head density was mean due to mean stem height, regarded as a particular trait of early 
cabbage hybrids; 
- the calculated shape index, situated all 7 studied cabbage hybrids in the globulous 
head category hybrids; 
- for all studied hybrids, the head weight was significantly correlated with efficiency 
and head volume; 
- the obtained mean yield at surface unit ranged between 51.6 t/ha (Winner F1) and 73.3 
t/ha in Zakaz hybrid. 
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